The general capacity of germfree mouse spleen cells to produce interferon in vitro in response to various stimuli was investigated. The interferon response of germfree mouse spleen cells in vitro, when compared with that of the conventionals, appears to be lower to some inducers. Interferon production in vitro stimulated by hemagglutinating virus of Japan (HVJ) or BHK-HVJ cells (BHK cells persistently infected with HVJ) was apparently suppressed in germfree mouse spleen cells as compared with the corresponding conventionals, whereas no difference of interferon production was observed between germfree and conventional mouse spleen cells in response to Newcastle disease virus, Escherichia coli endotoxin, poly(I:C), and phytohemagglutinin. Although monocontamination with HVJ had no enhancing effect on the interferon-producing ability of germfree mouse spleen cells in response to HVJ, conventionalization for 2 weeks greatly enhanced interferon-producing capacity.
Germfree animals play important roles in investigations that would otherwise become complicated by the presence of a microbial flora. Since bacteria and bacterial products are known to induce the in vivo formation of interferon, it seems likely that the germfree animal can be utilized as a more refined test animal for investigations involving the in vivo induction and production of interferon using bacterial stimuli.
De Somer and Billiau (2) first reported that, when the spleen interferon levels of germfree rats were measured 2 h after inoculation with heat-killed Escherichia coli and compared with those of conventional rats, there was no difference at all. Fitzgerald and Pollard (3) also reported that the time pattern of serum interferon response to Newcastle disease virus (NDV) stimulation in germfree CFW mice seemed to be essentially the same as that in conventional animals. However, Considine and Starr (1) showed, that although high interferon yields were obtained in germfree SW mice compared with corresponding conventional mice when stimulated by NDV, the germfree mice, stimulated by mouse hepatitis virus, showed a smaller interferon response. As noted above, experimental results obtained from works dealing with the interferon-producing capacity of germfree animals have been inconsistent.
In this study, the general capacity of germfree mouse spleen cells to produce interferon in vitro in response to various stimuli was investigated.
MATERIALS AND METHODS Animals. The mice used in this study were germfree ICR and C3H mice and their corresponding conventional mice, which were originally obtained from the Japanese Central Institute of Experimental Animal Research and had been maintained by successive brother-sister matings in our laboratory. They were used at about 6 weeks of age and each experimental group was made to consist of an approximately equal number of males and females.
Spleen cell suspension. Germfree or conventional mouse spleens were teased on steel-mesh immersed in chilled TC-199 medium contained in a plastic dish, and cells that passed through were washed twice in the medium by repeated centrifugation and suspension. Before use, cell counts were performed and splenograms were made on May-GrunwaldGiemsa-stained smears.
Interferon production. Interferon inducers used in this study were NDV (Miyadera strain), hemagglutinating virus of Japan (HVJ; Nagoya strain), BHK-HVJ cells (BHK cells persistently infected with HVJ) (5, 6), poly(I:C)(Maryland), phytohemagglutinin-p (PHA-p)(Difco), and E. coli endotoxin-(Difco). NDV and HVJ were used at multiplicities of infections of 10, poly(I:C) at 25 ,ug/ml, PHA-p at 0.01 ml/ml, and endotoxin at 100 gg/ml. As described in the previous paper (6), more than 80% of the BHK-HVJ cells exhibited a hemadsorbing capacity in most passages, and the viral products released from the cells showed 4 to 8 hemagglutinating units/0.25 ml, but the greatest part was noninfectious component. Table 4 indicate that monocontamination of germfree ICR mice with HVJ has no enhancing effect on interferon-producing capacity of their spleen cells in response to HVJ. On the contrary, it appears to suppress the capacity, even though the difference between the mean titers is not very significant. Enhancements of in vitro interferon-producing capacity of germfree mouse spleen cells by conventionalization. Two weeks after release from germfree isolation (conventionalization), in vitro interferon-producing capacity of spleen cells from these conventionalized ICR mice was tested, using HVJ as inducer, and compared with that of the germfrees. The (1,251)e a The culture fluid was clarified by centrifugation, and the supernatant fluid was stored at -20 C until assayed for interferon. MOI, Multiplicity of infection. b Interferon titers were assayed by the plaque inhibition method using L cells and vesicular stomatitis virus. Titers of interferon are expressed as the reciprocals of dilutions causing 50% plaque reduction.
c This difference is statistically significant (P < 0.001, t test). Glasgow (4) reported that cultures of leukocytes obtained from mice immunized with Chikungunya virus produced 2-to 10-fold greater amounts of interferon when exposed to VOL. 13, 1976 an inoculum of Chikungunya virus than similar cell preparations from nonimmune, control animals. Therefore, the observed higher interferon yield from conventional mouse spleen cells, relative to that from the germfrees, might be thought to have resulted from a similar immune mechanism. However, this assumption is least likely, since monocontamination with HVJ had no enhancing effect on the interferon-producing ability of germfree mouse spleen cells in response to HVJ. Conversely, the mechanism involved in reduced response of germfree mouse spleen cells to HVJ or BHK-HVJ cells is also unclear. However, considering that conventionalization for 2 weeks greatly enhanced interferon-producing capacity and concurrently increased lymphoid cells with basophilic cytoplasm of the spleen, it is quite likely that these activated cells (immunoblast) may be primary participants in interferon response to a particular stimulus such as HVJ or BHK-HVJ cells.
Endotoxin-induced or endotoxin-type interferon has been considered as "preformed" interferon. In a previous study (unpublished data), we found that peritoneal macrophages of conventional rats, when cultured in vitro, spontaneously released 8 to 64 units of interferon, whereas those of germfree rats failed to release measurable amounts of interferon. Hence, it was inferred that the presence of the normal microbial flora might be a prerequisite for the spontaneous release of (preformed) interferon by peritoneal macrophages. However, the present result that the spleen cells of germfree mice, in response to endotoxin, appeared to have produced interferon at almost full capacity compared to the conventionals, may indicate that endotoxin could stimulate de novo synthesis of interferon in spleen cells irrespective of their history of pre-exposure to bacterial products.
